suMMARY In patients with valvar heart disease detection of coronary artery disease by conventional non-invasive methods may be difficult. The usefulness of thallium-201 exercise scintigraphy for detecting coronary artery disease was evaluated in 16 patients with aortic stenosis, 17 with aortic regurgitation, nine with mitral stenosis, and six with mitral regurgitation who were investigated by coronary angiography. Only two of 21 patients with > 50% coronary artery obstruction had normal thallium images. Three patients without angiographic evidence of coronary artery stenoses had perfusion defects demonstrated by thallium scintigraphy. Only one patient with > 75% coronary stenosis had a normal thallium scan. Angina pectoris or ST segment depression evoked by exercise test were not useful in distinguishing patients with coronary artery disease from those with normal coronary vessels.
In patients with valvar heart disease diagnosis of coronary artery disease is difficult without coronary arteriography.`3 Angina pectoris is an unreliable marker of coronary heart disease, and its absence does not exclude coronary artery disease.' 3 Even exercise electrocardiography does not reliably detect anatomical coronary lesions in patients with valvar heart disease. 4 6 Thallium scintigraphy is a sensitive and specific method for detecting angiographically important coronary artery disease,67 but there is little information on its value in patients with valve diseases. 8`10 We have assessed the usefulness of thallium scintigraphy in patients with either aortic or mitral valve disease.
Patients and methods

Patients
Forty eight consecutive patients (26 women and 22
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Accepted for publication 11 February 1986 men, mean (SD) age 55 (10) years) referred for invasive evaluation of valvar heart disease were studied by thallium exercise scintigraphy and coronary angiography. Beta blocking agents were withdrawn gradually at least 48 hours before the studies. Invasive studies showed aortic stenosis in 16 patients, aortic regurgitation in 17, mitral stenosis in nine, and mitral regurgitation in six. Fifteen patients with aortic valve disease had combined aortic stenosis and regurgitation, and 10 had combined mitral stenosis and regurgitation. Three Scintigraphic data were collected on a 64 x 64 byte matrix in multigated form for five minutes for each of the views. The images were stored on a Gamma-11 computer disc for analysis. The computer images were enlarged, interpolated, and subjected to background subtraction.'4 Computer-generated circumferential profiles were obtained from the exercise and delayed images as follows. The myocardium was divided into 36 sectors and radii extending from its centre to its outside contour were constructed by computer. The division into sectors started at 12 o'clock and moved clockwise. The following circumferential curves were calculated from the background subtracted, smoothed images: (a) number of pixels/sector and (b) the normalised counts/pixel.
The same regions of interest were used for the postexercise and delayed images. These curves were displayed on the same image as the normal curves (2 SD) obtained previously.
The scintigrams were interpreted independently by two observers who were not aware of the angiographic findings. Three segments in each view were analysed (anterior, apical, and inferior segment in the anterior projection: posterior, apical, and septal in the 45°left anterior oblique projection; and inferior, apical, and anterior in the 700 left anterior oblique projection). The scintigram was interpreted as indicating coronary artery disease if any area of decreased post-exercise perfusion with or without redistribution in the delayed images was present. An apical defect alone was not considered abnormal, however. Observer agreement was complete in 94% of images. In the remaining 6% (four cases) a consensus was reached with the aid of a third independent observer.
Sensivitity was defined as the number of true positives multiplied by 100 divided by the sum of true positives plus false negatives, specificity as the number of true negatives multiplied by 100 divided by the sum of true negatives plus false positives, and negative predictive accuracy as the number of true negatives multipled by 100 divided by true negatives plus false negatives.
Results CLINICAL DATA Table 1 shows the clinical and exercise data. All the patients had symptoms related to heart disease.
Twenty eight had angina pectoris. The sensitivity of angina in predicting the presence of coronary artery disease was 67% (86% for aortic stenosis, 83% for aortic regurgitation, 30% for mitral stenosis, and 100% for mitral regurgitation), and its specificity was 59% (44% for aortic stenosis, 64% for aortic regurgitation, 100% for mitral stenosis, and 60% for mitral regurgitation). The sensitivity of exercise electrocardiography in detecting coronary artery disease was 81% and its specificity was only 52%. Table 2 shows the occurrence of thallium defects the patients with aortic valve disease had apical and the presence of angiographically important perfusion defects, which were not considered to be coronary artery disease in the various groups. Two abnormal. aortic stenosis patients with angiographically important coronary artery lesions (one with 75% Discussion stenosis of the right coronary artery, and the other with 50% stenosis of the left anterior descending Thallium scintigraphy is a valuable non-invasive coronary artery) had normal scintigraphic images. method for detecting coronary artery disease,6 7 but During exercise neither of these patients reached a its usefulness in patients with valvar heart disease heart rate of more than 60% of the age-predicted has been little studied. Routine cardiac cathmaximum. Two patients with aortic regurgitation eterisation could be avoided in some patients with and one with mitral stenosis had abnormal scin-valve disease15 if coronary artery disease could be tigraphy (two patients had fixed anterior defects and assessed non-invasively before valve surgery, and one patient had a reversible inferior defect) despite where necessary coronary artery bypass grafting the absence of angiographically important coronary could continue to be done at the same time as valve lesions.
operation. Our thallium imaging data proved to be When coronary artery stenosis of >75% was used reasonably reliable in detecting coronary artery as the cut-off point, 17 patients had coronary artery disease in patients with valve lesions; their sensidisease and only one of these had a nornal thallium tivity and specificity resembled values obtained in scan (sensitivity 94%, specificity 90%, and negative patients without valve lesions.6 stenosis or regurgitation has not so far been thoroughly examined. Our preliminary data in a small group of patients showed that thallium imaging was quite sensitive and specific in such patients. Two patients with aortic stenosis had normal thallium scans despite angiographic evidence of coronary artery disease. Both of these patients had low exercise tolerance and they did not reach the acceptable heart rate during exercise. In such cases pharmacological stress testing with dipyridamole might increase the sensitivity of the imaging.'6 As shown by others9 apical perfusion defects were quite com-150 group.bmj.com on October 14, 2017 -Published by http://heart.bmj.com/ Downloaded from Detection of coronary artery disease by thallium scintigraphy in patients with valvar heart disease 151 mon in patients with aortic valve lesions. Apical defects are believed to be a result of alterations in left ventricular geometry without a change in radionuclide perfusion. 17 Only one of our patients with > 75% coronary stenosis had a normal thallium scan. Thus in this series thallium imaging was 97% accurate in excluding severe coronary artery disease. The number of patients we studied was small, however, and they do not establish that coronary angiography can be replaced by thallium scintigraphy in patients with valve lesions. Larger studies would allow the analysis of patients by subset (that is type of valve lesion, age, sex, and coronary risk factors), and they should show whether important coronary artery disease can be excluded by non-invasive examination in patients with valvar heart disease.
